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ɉɪɨɝɪɚɦɚ ɜɢɛɿɪɤɨɜɨʀ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «Ɉɫɧɨɜɢ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ» 
ɫɤɥɚɞɟɧɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɫɜɿɬɧɶɨ-ɩɪɨɮɟɫɿɣɧɢɯ ɩɪɨɝɪɚɦ ɩɿɞɝɨɬɨɜɤɢ ɛɚɤɚɥɚɜɪɚ 
ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ 133 Ƚɚɥɭɡɟɜɟ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɬɚ 208 Ⱥɝɪɨɿɧɠɟɧɟɪɿɹ. 
ɉɪɟɞɦɟɬɨɦ ɜɢɜɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ є ɬɟɨɪɟɬɢɱɧɿ ɡɧɚɧɧɹ ɬɚ ɩɪɚɤɬɢɱɧɿ 
ɧɚɜɢɱɤɢ ɪɨɛɨɬɢ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜɢɪɨɛɧɢɰɬɜɚ, ɚ 
ɬɚɤɨɠ ɫɭɱɚɫɧɢɣ ɫɬɚɧ ɝɚɥɭɡɿ ɿ ɨɫɧɨɜɧɿ ɧɚɩɪɹɦɢ ʀʀ ɪɨɡɜɢɬɤɭ. 
ȼɢɜɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɩɟɪɟɞɛɚɱɚє ɧɚɹɜɧɿɫɬɶ ɫɢɫɬɟɦɚɬɢɱɧɢɯ ɬɚ 
ґɪɭɧɬɨɜɧɢɯ ɡɧɚɧɶ ɿɡ ɫɭɦɿɠɧɢɯ ɞɢɫɰɢɩɥɿɧ, ɡɚɫɜɨєɧɧɹ ɹɤɢɯ ɧɟɨɛɯɿɞɧɨ ɫɬɭɞɟɧɬɚɦ ɞɥɹ 
ɜɢɜɱɟɧɧɹ ɤɭɪɫɭ: «Ɍɟɯɧɨɥɨɝɿɱɧɿ ɨɫɧɨɜɢ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ», «Ɍɟɯɧɨɥɨɝɿɹ 
ɤɨɧɫɬɪɭɤɰɿɣɧɢɯ ɦɚɬɟɪɿɚɥɿɜ», «Ɉɫɧɨɜɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɩɪɨɟɤɬɭɜɚɧɧɹ ɦɚɲɢɧ», 
«Ʉɨɦɩ’ɸɬɟɪɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɤɨɧɫɬɪɭɸɜɚɧɧɿ ɦɚɲɢɧ», ɞɢɫɰɢɩɥɿɧɢ, ɳɨ 




Ɉɞɧɢɦ ɡ ɝɨɥɨɜɧɢɯ ɤɪɢɬɟɪɿʀɜ ɭɫɩɿɲɧɨɫɬɿ ɫɭɱɚɫɧɨɝɨ ɦɚɲɢɧɨɛɭɞɿɜɧɨɝɨ 
ɩɿɞɩɪɢєɦɫɬɜɚ є ɩɨɜɧɨɬɚ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜɢɪɨɛɧɢɰɬɜɚ, ɳɨ 
ɜɢɡɧɚɱɚє ɱɚɫ ɬɚ ɹɤɿɫɬɶ ɜɢɩɭɫɤɭ ɝɨɬɨɜɢɯ ɜɢɪɨɛɿɜ. 
Ɍɟɯɧɨɥɨɝɿɱɧɚ ɩɿɞɝɨɬɨɜɤɚ ɜɢɪɨɛɧɢɰɬɜɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɧɚɹɜɧɿɫɬɸ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ 
ɩɨɜɧɢɯ ɤɨɦɩɥɟɤɬɿɜ ɪɨɛɨɱɨʀ, ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɨʀ, ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ ɣ ɡɚɫɨɛɿɜ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɫɧɚɳɟɧɧɹ, ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɞɚɧɨɝɨ ɨɛɫɹɝɭ ɜɢɩɭɫɤɭ 
ɩɪɨɞɭɤɰɿʀ ɿɡ ɭɫɬɚɧɨɜɥɟɧɢɦɢ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ. 
ɋɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜɢɪɨɛɧɢɰɬɜɚ (ɡɚɤɨɪɞɨɧɧɢɣ 
ɚɧɚɥɨɝ: CAM − Computer-aided manufacturing) − ɫɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ 
ɩɪɨɟɤɬɭɜɚɧɧɹ, ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ ɩɿɞɝɨɬɨɜɤɢ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ ɜɢɪɨɛɿɜ ɬɚ ɞɥɹ ɩɪɨɟɤɬɭɜɚɧɧɹ ɨɛɪɨɛɤɢ ɜɢɪɨɛɿɜ 
ɧɚ ɜɟɪɫɬɚɬɚɯ ɡ ɱɢɫɥɨɜɢɦ ɩɪɨɝɪɚɦɧɢɦ ɭɩɪɚɜɥɿɧɧɹɦ. 




One of the main criteria for the success of a modern machine-building enterprise is 
the completeness of automation of technological preparation of production, which greatly 
determines the time of release of finished products. 
Technological preparation of production is determined by the presence in the 
enterprise of complete sets of working, design, technological documentation and facilities 
of technological equipment necessary to provide a given volume of production with 
established technical and economic indicators. 
Systems of automation of technological preparation of production (foreign 
counterpart: CAM - Computer-aided manufacturing) - systems of automated design, 
intended for creation of technological documentation of preparation of technological 
process of production of products and for designing of product processing on numerically 
controlled machine tools. 

















Ƚɚɥɭɡɶ ɡɧɚɧɶ, ɫɩɟɰɿɚɥɶɧɿɫɬɶ, 







Ʉɿɥɶɤɿɫɬɶ ɤɪɟɞɢɬɿɜ – 
3,0 
Ƚɚɥɭɡɿ ɡɧɚɧɶ:  13 Ɇɟɯɚɧɿɱɧɚ 
ɿɧɠɟɧɟɪɿɹ, 20 Ⱥɝɪɚɪɧɿ ɧɚɭɤɢ 
ɬɚ ɩɪɨɞɨɜɨɥɶɫɬɜɨ 
 
ɐɢɤɥ ɞɢɫɰɢɩɥɿɧ ɫɚɦɨɫɬɿɣɧɨɝɨ 
ɜɢɛɨɪɭ ɫɬɭɞɟɧɬɚ 
Ɇɨɞɭɥɿɜ – 1 
Ɂɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ – 2 








ɨɱɧɚ ɮɨɪɦɚ – 90 
ɡɚɨɱɧɚ ɮɨɪɦɚ – 90  
8 9 
Лɟɤɰɿʀ 
10 ɝɨɞ. 4 ɝɨɞ. 
ɉɪɚɤɬɢɱɧɿ 
– − 
Ɍɢɠɧɟɜɢɯ ɝɨɞɢɧ ɞɥɹ 
ɞɟɧɧɨʀ ɮɨɪɦɢ 
ɧɚɜɱɚɧɧɹ: 
ɚɭɞɢɬɨɪɧɢɯ – 2 
ɋɊɋ – 4 
Ɋɿɜɟɧɶ ɜɢɳɨʀ ɨɫɜɿɬɢ: ɛɚɤɚɥɚɜɪ Лɚɛɨɪɚɬɨɪɧɿ 
24 ɝɨɞ. 4 ɝɨɞ. 
ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 
56 ɝɨɞ. 82 ɝɨɞ. 
ІНДЗ: 
– − 
Вɢɞ ɤɨɧɬɪɨɥɸ: ɡɚɥɿɤ 
 
ɉɪɢɦɿɬɤɚ. 
ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɝɨɞɢɧ ɚɭɞɢɬɨɪɧɢɯ ɡɚɧɹɬɶ ɞɨ ɫɚɦɨɫɬɿɣɧɨʀ ɬɚ 
ɿɧɞɢɜɿɞɭɚɥɶɧɨʀ ɪɨɛɨɬɢ ɫɬɚɧɨɜɢɬɶ:  
− ɞɟɧɧɚ ɮɨɪɦɚ ɧɚɜɱɚɧɧɹ 32% ɞɨ 68%. 
− ɡɚɨɱɧɚ ɮɨɪɦɚ ɧɚɜɱɚɧɧɹ 09% ɞɨ 91%. 
 
2. Ɇɟɬɚ ɬɚ ɡɚɜɞɚɧɧɹ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
Ɇɟɬɨɸ ɜɢɜɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ “ɋɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ 
ɩɿɞɝɨɬɨɜɤɢ ɜɢɪɨɛɧɢɰɬɜɚ” є ɨɡɧɚɣɨɦɥɟɧɧɹ ɫɬɭɞɟɧɬɿɜ ɡ ɜɢɞɚɦɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɿʀ 
ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜɢɪɨɛɧɢɰɬɜɚ, ɚ ɬɚɤɨɠ ɡ ɫɭɱɚɫɧɢɦɢ ɫɬɚɧɨɦ ɝɚɥɭɡɿ ɿ 
ɨɫɧɨɜɧɢɦɢ ɧɚɩɪɹɦɤɚɦɢ ʀʀ ɪɨɡɜɢɬɤɭ.  
ȼ ɪɟɡɭɥɶɬɚɬɿ ɜɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ ɫɬɭɞɟɧɬɢ ɩɨɜɢɧɧɿ: 
- ɡɧɚɬɢ ɩɪɢɧɰɢɩɢ ɦɟɬɨɞɨɥɨɝɿʀ ɩɨɛɭɞɨɜɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɫɟɪɟɞɨɜɢɳɿ 
ɤɨɦɩ’ɸɬɟɪɧɨ-ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ; 
- ɜɦɿɬɢ ɫɚɦɨɫɬɿɣɧɨ ɩɪɚɰɸɜɚɬɢ ɿɡ ɫɭɱɚɫɧɢɦɢ ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ. 
ɇɚɜɱɚɥɶɧɚ ɩɪɨɝɪɚɦɚ ɪɨɡɪɚɯɨɜɚɧɚ ɧɚ ɫɬɭɞɟɧɬɿɜ, ɹɤɿ ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɨɫɜɿɬɧɶɨ-













Ɋɨɛɨɱɚ ɩɪɨɝɪɚɦɚ ɩɨɛɭɞɨɜɚɧɚ ɡɚ ɜɢɦɨɝɚɦɢ ɄɌɋɈɇɉ ɬɚ ɭɡɝɨɞɠɟɧɚ ɡ ɨɪɿєɧɬɨɜɧɨɸ 
ɫɬɪɭɤɬɭɪɨɸ ɡɦɿɫɬɭ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ, ɪɟɤɨɦɟɧɞɨɜɚɧɨɸ ȿɋɌS. 
 
 
3. ɉɪɨɝɪɚɦɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
Ɂɦɿɫɬɨɜɧɢɣ ɦɨɞɭɥь 1. Кɨɦɩ’юɬɟɪɧɨ-іɧɬɟɝɪɨɜɚɧɟ ɜɢɪɨɛɧɢцɬɜɨ 
 
Ɍɟɦɚ 1. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɩɿɞɝɨɬɨɜɤɚ ɤɨɦɩ’ɸɬɟɪɧɨ-ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ 
Ȼɚɡɨɜɿ ɩɪɢɧɰɢɩɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜɢɪɨɛɧɢɰɬɜɚ. 
ɋɬɪɭɤɬɭɪɚ ɤɨɦɩ’ɸɬɟɪɧɨ-ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. ȿɬɚɩɢ ɫɬɜɨɪɟɧɧɹ ɜɢɪɨɛɿɜ ɡ 
ɋȺɉɊ. 
Ɍɟɦɚ 2. ɋɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ 
ɉɪɢɡɧɚɱɟɧɧɹ, ɜɢɞɢ ɬɚ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ 
ɩɿɞɝɨɬɨɜɤɢ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ. ɉɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ. 
Ɍɟɦɚ 3. ɉɪɢɧɰɢɩɢ ɪɨɛɨɬɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɬɟɯɧɨɥɨɝɿɱɧɨʀ 
ɞɨɤɭɦɟɧɬɚɰɿʀ 
Іɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦ. ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɬɟɯɧɨɥɨɝɿɱɧɨʀ 
ɞɨɤɭɦɟɧɬɚɰɿʀ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɟɬɚɥɟɣ (ɧɚ 
ɩɪɢɤɥɚɞɿ ɫɢɫɬɟɦɢ «ȼɟɪɬɢɤɚɥɶ»). 
 
Ɂɦɿɫɬɨɜɧɢɣ ɦɨɞɭɥь 2. ɋȺɉɊ Ɍɉ 
 
Ɍɟɦɚ 1. ɋɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 
ɉɪɢɡɧɚɱɟɧɧɹ, ɜɢɞɢ ɬɚ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ. ɉɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ. 
Ɍɟɦɚ 2. ɉɪɢɧɰɢɩɢ ɪɨɛɨɬɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 
Іɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦ. ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɩɪɨɰɟɫɿɜ ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɟɬɚɥɟɣ (ɧɚ ɩɪɢɤɥɚɞɿ ɫɢɫɬɟɦɢ «FeatureCAM»). 
 
 
4. ɋɬɪɭɤɬɭɪɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
4.1. Ɍɟɦɚɬɢɱɧɢɣ ɩɥɚɧ ɬɚ ɪɨɡɩɨɞɿɥ ɧɚɜɱɚɥьɧɨɝɨ ɱɚɫɭ 
 
ȼɿɞɩɨɜɿɞɧɨ ɞɨ „Ɉɫɜɿɬɧɶɨ-ɩɪɨɮɟɫɿɣɧɨʀ ɩɪɨɝɪɚɦɢ ɜɢɳɨʀ ɨɫɜɿɬɢ” ɩɿɞɝɨɬɨɜɤɢ 
ɛɚɤɚɥɚɜɪɿɜ ɧɚ ɜɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ „ɋɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ 





















ɇɚɡɜɢ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ ɿ ɬɟɦ 
Ɋɨɡɩɨɞɿɥ ɱɚɫɭ 
ɞɟɧɧɚ ɮɨɪɦɚ ɡɚɨɱɧɚ ɮɨɪɦɚ 
ɥɟɤ ɩɪ ɥɚɛ ɿɧɞ ɫɚɦ ɥɟɤ ɩɪ ɥɚɛ ɿɧɞ ɫɚɦ 
Зɦіɫɬɨɜɧɢɣ ɦɨɞɭɥь 1. Кɨɦɩ’юɬɟɪɧɨ-іɧɬɟɝɪɨɜɚɧɟ ɜɢɪɨɛɧɢцɬɜɨ 
Ɍɟɦɚ 1. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɩɿɞɝɨɬɨɜɤɚ 
ɤɨɦɩ’ɸɬɟɪɧɨ-ɿɧɬɟɝɪɨɜɚɧɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ 2 − − − 12 − − − − 16 
Ɍɟɦɚ 2. ɋɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ 
ɩɿɞɝɨɬɨɜɤɢ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ 2 − − − 11 1 − 1 − 16 
Ɍɟɦɚ 3. ɉɪɢɧɰɢɩɢ ɪɨɛɨɬɢ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɩɿɞɝɨɬɨɜɤɢ 
ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ 2 − 12 − 11 1 − 1 − 17 
Зɦіɫɬɨɜɧɢɣ ɦɨɞɭɥь 2. ɋȺɉɊ Ɍɉ 
Ɍɟɦɚ 1. ɋɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 2 − − − 11 1 − 1 − 16 
Ɍɟɦɚ 2. ɉɪɢɧɰɢɩɢ ɪɨɛɨɬɢ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 2 − 12 − 11 1 − 1 − 17 
Ɋɚɡɨɦ: 10 − 24 − 56 4 − 4 − 82 
 
 
5. Ɍɟɦɢ ɫɟɦɿɧɚɪɫьɤɢɯ ɡɚɧɹɬь 
 
ɋɟɦɿɧɚɪɫɶɤɿ ɡɚɧɹɬɬɹ ɧɟ ɩɟɪɟɞɛɚɱɟɧɨ ɧɚɜɱɚɥɶɧɢɦ ɩɥɚɧɨɦ 
 
 
6. Ɍɟɦɢ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬь 
 
ɉɪɚɤɬɢɱɧɿ ɡɚɧɹɬɬɹ ɧɟ ɩɟɪɟɞɛɚɱɟɧɨ ɧɚɜɱɚɥɶɧɢɦ ɩɥɚɧɨɦ 
 
 
7. Ɍɟɦɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬь 
 
№ 






1. ɉɪɢɧɰɢɩɢ ɪɨɛɨɬɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɩɿɞɝɨɬɨɜɤɢ 
ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ ɧɚ ɩɪɢɤɥɚɞɿ ɫɢɫɬɟɦɢ 
«ȼɟɪɬɢɤɚɥɶ». Іɧɫɬɪɭɤɬɚɠ ɡ ɨɯɨɪɨɧɢ ɩɪɚɰɿ 
12 2 
2. ɉɪɢɧɰɢɩɢ ɪɨɛɨɬɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɧɚ ɩɪɢɤɥɚɞɿ ɫɢɫɬɟɦɢ 
«FeatureCAM» 
12 2 















8. ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 
 
ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ ɜɢɤɨɧɭєɬɶɫɹ ɫɬɭɞɟɧɬɨɦ ɜ ɤɿɥɶɤɨɫɬɿ – 56 ɝɨɞ (ɞ.ɮ.ɧ.) ɬɚ 82 ɝɨɞ 
(ɡ.ɮ.ɧ.). ȼɨɧɚ ɫɤɥɚɞɚєɬɶɫɹ: 
1) ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɚɭɞɢɬɨɪɧɢɯ ɡɚɧɹɬɶ – 17/4 ɝɨɞ (0,5 ɝɨɞ ɧɚ 1 ɝɨɞɢɧɭ ɚɭɞɢɬɨɪɧɢɯ 
ɡɚɧɹɬɶ);  
2) ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɯɨɞɿɜ – 18/18 ɝɨɞ (6 ɝɨɞ. ɧɚ 1 ɤɪɟɞɢɬ (3,0 ɤɪ.));  
3) ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧɶ ɞɥɹ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɿɜ – 21/60 ɝɨɞ (ɬɚɛɥ. 8.1). 
ɉɿɞɫɭɦɤɨɦ ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧɶ ɞɥɹ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɿɜ є ɫɤɥɚɞɚɧɧɹ 
ɩɢɫɶɦɨɜɨɝɨ ɡɜɿɬɭ. 
Ɉɛɫɹɝ ɨɫɧɨɜɧɨʀ ɱɚɫɬɢɧɢ ɡɜɿɬɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɡ ɪɨɡɪɚɯɭɧɤɭ 0,5 ɫɬɨɪ. ɧɚ 1 ɝɨɞ. 
ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ. Ɂɜɿɬ ɜɤɥɸɱɚє ɩɥɚɧ, ɜɫɬɭɩ, ɨɫɧɨɜɧɭ ɱɚɫɬɢɧɭ, ɜɢɫɧɨɜɤɢ, ɫɩɢɫɨɤ 
ɜɢɤɨɪɢɫɬɚɧɨʀ ɥɿɬɟɪɚɬɭɪɢ ɬɚ ɞɨɞɚɬɤɢ. 
Ɂɜɿɬ ɨɮɨɪɦɥɸєɬɶɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɨɦɭ ɩɚɩɟɪɿ ɮɨɪɦɚɬɭ Ⱥ4 (210×297) ɡ ɨɞɧɨɝɨ 
ɛɨɤɭ. ɉɨɥɹ: ɜɟɪɯɧє, ɧɢɠɧє ɬɚ ɥɿɜɟ – 20 ɦɦ, ɩɪɚɜɟ – 10 ɦɦ. Ɂɜɿɬ ɦɨɠɟ ɛɭɬɢ 
ɪɭɤɨɩɢɫɧɢɦ ɚɛɨ ɞɪɭɤɨɜɚɧɢɦ ɿ ɜɢɤɨɧɭєɬɶɫɹ ɭɤɪɚʀɧɫɶɤɨɸ ɦɨɜɨɸ. 
Ɂɚɯɢɫɬ ɡɜɿɬɭ ɩɪɨ ɫɚɦɨɫɬɿɣɧɭ ɪɨɛɨɬɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɭ ɬɟɪɦɿɧɢ, ɫɩɿɥɶɧɨ ɨɛɭɦɨɜɥɟɧɿ 
ɫɬɭɞɟɧɬɨɦ ɿ ɜɢɤɥɚɞɚɱɟɦ. 
Ɍɚɛɥɢɰɹ 8.1 
Ɍɟɦɚɬɢɤɚ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ 
№ 
ɩ/ɩ Ɍɟɦɚ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ Ʉ-ɬɶ ɝɨɞɢɧ Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɥɿɬɟɪɚɬɭɪɚ ɞ.ɮ.ɧ. ɡ.ɮ.ɧ. 
1. ɋɭɱɚɫɧɿ ɋȺɉɊ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 11 30 [2, 3, 7] 
2. ɋɭɱɚɫɧɿ ɋȺɉɊ ɞɥɹ ɑɉɍ  10 30 [6, 7] 
 Ɋɚɡɨɦ: 21 60  
 
9. ȱɧɞɢɜɿɞɭɚɥьɧɿ ɡɚɜɞɚɧɧɹ 
 
Іɧɞɢɜɿɞɭɚɥɶɧɿ ɡɚɜɞɚɧɧɹ ɧɟ ɩɟɪɟɞɛɚɱɟɧɨ ɧɚɜɱɚɥɶɧɢɦ ɩɥɚɧɨɦ. 
 
10. Ɇɟɬɨɞɢ ɧɚɜɱɚɧɧɹ 
 
Ʌɟɤɰɿɣɧɿ ɡɚɧɹɬɬɹ ɩɪɨɜɨɞɹɬɶɫɹ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɦɟɬɨɞɿɜ ɚɤɬɢɜɧɨɝɨ ɧɚɜɱɚɧɧɹ, 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɩɟɰɿɚɥɶɧɨ ɪɨɡɪɨɛɥɟɧɢɣ ɤɨɧɫɩɟɤɬ ɥɟɤɰɿɣ ɡ ɞɟɦɨɧɫɬɪɚɰɿєɸ 
ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɱɟɪɟɡ ɤɨɞɨɫɤɨɩ, ɞɢɫɩɥɟɣ ɦɨɧɿɬɨɪɚ, ɮɨɥɿʀ, ɪɢɫɭɧɤɢ, ɚ ɬɚɤɨɠ 
ɩɪɢɜɨɞɹɬɶɫɹ ɩɨɬɪɿɛɧɿ ɬɟɪɦɿɧɢ ɿ ɜɢɡɧɚɱɟɧɧɹ. 
ɇɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬɬɹɯ ɫɬɭɞɟɧɬɢ ɜɢɜɱɚɸɬɶ ɫɬɪɭɤɬɭɪɭ ɿ ɩɪɢɧɰɢɩɢ ɪɨɛɨɬɢ ɜ 
ɫɭɱɚɫɧɢɯ ɋȺɉɊ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜɢɪɨɛɧɢɰɬɜɚ. 
 
11. Ɇɟɬɨɞɢ ɤɨɧɬɪɨɥɸ 
 
Ɉɰɿɧɸɜɚɧɧɹ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ ɡ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ  ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚ ɨɫɧɨɜɿ 
ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɬɨɱɧɨɝɨ ɦɨɞɭɥɶɧɨɝɨ ɤɨɧɬɪɨɥɸ  ɿ ɩɿɞɫɭɦɤɨɜɨɝɨ ɤɨɧɬɪɨɥɸ ɡɧɚɧɶ, 
ɜɪɚɯɨɜɭɸɱɢ ɪɟɡɭɥɶɬɚɬɢ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ, ɚ ɬɚɤɨɠ ɜɿɞɜɿɞɭɜɚɧɧɹ ɫɬɭɞɟɧɬɚɦɢ ɜɫɿɯ 
ɜɢɞɿɜ ɡɚɧɹɬɶ. 













ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɨɛɨɬɢ ɧɚ ɜɫɿɯ ɜɢɞɚɯ ɡɚɧɹɬɶ ɬɚ ɭ ɮɨɪɦɿ ɬɟɫɬɿɜ ɡɚ ɤɨɠɧɢɦ ɡɦɿɫɬɨɜɢɦ 
ɦɨɞɭɥɟɦ. 
Ɂɚɜɞɚɧɧɹɦ ɩɨɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥɸ є ɩɟɪɟɜɿɪɤɚ ɪɨɡɭɦɿɧɧɹ ɬɚ ɡɚɫɜɨєɧɧɹ ɦɚɬɟɪɿɚɥɭ, 
ɜɢɪɨɛɥɟɧɢɯ ɭɦɿɧɶ ɫɚɦɨɫɬɿɣɧɨ ɜɢɪɿɲɭɜɚɬɢ ɩɪɚɤɬɢɱɧɿ ɡɚɞɚɱɿ, ɫɚɦɨɫɬɿɣɧɨ 
ɨɩɪɚɰɶɨɜɭɜɚɬɢ ɬɟɤɫɬɢ, ɡɞɚɬɧɨɫɬɿ ɨɫɦɢɫɥɢɬɢ ɡɦɿɫɬ ɬɟɦɢ ɱɢ ɪɨɡɞɿɥɭ, ɭɦɿɧɶ ɩɭɛɥɿɱɧɨ ɱɢ 
ɩɢɫɶɦɨɜɨ ɩɪɟɞɫɬɚɜɢɬɢ ɜɿɞɩɨɜɿɞɧɢɣ ɦɚɬɟɪɿɚɥ (ɩɪɟɡɟɧɬɚɰɿɹ). 
Ʉɨɧɬɪɨɥɶ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɩɪɨɜɨɞɢɬɶɫɹ: ɡ ɥɟɤɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ – ɲɥɹɯɨɦ 
ɩɟɪɟɜɿɪɤɢ ɤɨɧɫɩɟɤɬɿɜ; ɡ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬɶ – ɡ ɞɨɩɨɦɨɝɨɸ ɩɟɪɟɜɿɪɤɢ ɜɢɤɨɧɚɧɢɯ 
ɡɚɜɞɚɧɶ. 
ɍɫɿ ɮɨɪɦɢ ɤɨɧɬɪɨɥɸ ɜɤɥɸɱɟɧɨ ɞɨ 100-ɛɚɥɶɧɨʀ ɲɤɚɥɢ ɨɰɿɧɤɢ. 
 
12. Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ, щɨ ɩɪɢɫɜɨɸєɬьɫɹ ɫɬɭɞɟɧɬɚɦ 
 
Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ, ɳɨ ɨɬɪɢɦɭє ɫɬɭɞɟɧɬ ɩɪɢ ɩɨɬɨɱɧɨɦɭ ɬɟɫɬɭɜɚɧɧɿ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɜ 
ɬɚɛɥ. 12.1-12.2. Ɉɰɿɧɸɜɚɧɧɹ ɫɬɭɞɟɧɬɿɜ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɫɢɫɬɟɦɨɸ ȿɋɌS. ɉɟɪɟɜɟɞɟɧɧɹ 
ɞɚɧɢɯ 100-ɛɚɥɶɧɨʀ ɲɤɚɥɢ ɨɰɿɧɸɜɚɧɧɹ ȿɋɌS ɜ 4-ɛɚɥɶɧɭ ɡɞɿɣɫɧɸєɬɶɫɹ ɜ ɧɚɫɬɭɩɧɨɦɭ 
ɩɨɪɹɞɤɭ (ɬɚɛɥ. 12.3). 
Ɍɚɛɥɢɰɹ 12.1 
Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ ɡɚ ɬɟɦɚɦɢ 
ɉɨɬɨɱɧɟ ɬɟɫɬɭɜɚɧɧɹ 
ɋɭɦɚ Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 1 (50) Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 2 (50 ) Ɍɟɦɚ/ɛɚɥɢ Ɍɟɦɚ/ɛɚɥɢ 
1 2 3 1 2 
10 20 20 25 25 100 
 
Ɍɚɛɥɢɰɹ 12.2 
Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ ɡɚ ɜɢɞɚɦɢ ɪɨɛɿɬ 
ȼɢɞ ɪɨɛɨɬɢ Ʉɿɥɶɤɿɫɬɶ Ȼɚɥɿɜ ɡɚ ɨɞɢɧɢɰɸ ȼɫɶɨɝɨ 
Ⱥɤɬɢɜɧɚ ɪɨɛɨɬɚ ɧɚ ɥɟɤɰɿɣɧɢɯ ɡɚɧɹɬɬɹɯ 5 1 5 
Ɋɨɛɨɬɚ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɡɚɧɹɬɬɿ 12 4 48 
Ɇɨɞɭɥɶɧɢɣ ɤɨɧɬɪɨɥɶ (ɬɟɫɬɢ) 2 15 30 
Ɂɜɿɬ ɩɨ ɫɚɦɨɫɬɿɣɧɿɣ ɪɨɛɨɬɿ 1 17 17 
Ɋɚɡɨɦ   100 
 
    Ɍɚɛɥɢɰɹ 12.3 
ɉɟɪɟɜɟɞɟɧɧɹ ɞɚɧɢɯ 100-ɛɚɥɶɧɨʀ ɲɤɚɥɢ ɨɰɿɧɸɜɚɧɧɹ ɜ 4-ɛɚɥɶɧɭ 
ɋɭɦɚ ɛɚɥɿɜ ɡɚ ɜɫɿ ɮɨɪɦɢ 
ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɉɪɢɦɿɬɤɚ 
90 – 100 
 74 − 89 
60 − 73 
35 − 59 ɡ ɦɨɠɥɢɜɿɫɬɸ ɩɟɪɟɡɞɚɱɿ 














Ʉɿɥɶɤɿɫɬɶ ɛɚɥɿɜ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɨɬɨɱɧɢɯ ɦɨɞɭɥɶɧɢɯ ɤɨɧɬɪɨɥɿɜ ɩɿɞɫɭɦɨɜɭєɬɶɫɹ 
ɿ ɜɧɨɫɢɬɶɫɹ ɜ ɬɚɛɥɢɰɿ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɭɫɩɿɲɧɨɫɬɿ ɫɬɭɞɟɧɬɚ ɡ ɞɚɧɨɝɨ 
ɩɪɟɞɦɟɬɭ. 
ɋɬɭɞɟɧɬɢ, ɹɤɿ ɧɚɛɪɚɥɢ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɨɬɨɱɧɨɝɨ ɿ ɩɿɞɫɭɦɤɨɜɨɝɨ ɤɨɧɬɪɨɥɸ ɜɿɞ 
0 ɞɨ 34 ɛɚɥɿɜ, ɡɨɛɨɜ’ɹɡɚɧɿ ɧɚɩɢɫɚɬɢ ɡɚɹɜɭ ɧɚ ɩɨɜɬɨɪɧɟ ɜɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ ɧɚ 
ɪɿɡɧɢɯ ɮɨɪɦɚɯ ɧɚɜɱɚɧɧɹ ɫɜɨɝɨ ɱɢ ɿɧɲɨɝɨ ɮɚɤɭɥɶɬɟɬɭ. 
ɋɬɭɞɟɧɬɢ, ɹɤɿ ɧɚɛɪɚɥɢ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɨɬɨɱɧɨɝɨ ɿ ɩɿɞɫɭɦɤɨɜɨɝɨ ɤɨɧɬɪɨɥɸ ɜɿɞ 
35 ɞɨ 59 ɛɚɥɿɜ, ɡɨɛɨɜ’ɹɡɚɧɿ ɧɚɩɢɫɚɬɢ ɡɚɹɜɭ ɧɚ ɿɧɞɢɜɿɞɭɚɥɶɧɨ-ɤɨɧɫɭɥɶɬɚɰɿɣɧɭ ɪɨɛɨɬɭ ɡ 
ɜɢɤɥɚɞɚɱɟɦ ɿ ɡɝɿɞɧɨ ɧɚɩɪɚɜɥɟɧɧɹ ɞɟɤɚɧɚɬɭ ɨɬɪɢɦɭɜɚɬɢ ɬɚ ɡɞɚɜɚɬɢ ɜɢɤɥɚɞɚɱɭ ɩɿɞ ɱɚɫ 
ɤɨɧɫɭɥɶɬɚɰɿɣ ɜɢɤɨɧɚɧɿ ɡɚɜɞɚɧɧɹ, ɦɨɞɭɥɿ ɬɨɳɨ ɿ ɧɚɛɪɚɬɢ ɛɚɥɢ ɩɨɬɨɱɧɨʀ ɭɫɩɿɲɧɨɫɬɿ, ɚ 
ɜ ɤɿɧɰɿ ɫɟɦɟɫɬɪɭ, ɡɝɿɞɧɨ ɡɚɬɜɟɪɞɠɟɧɨɝɨ ɝɪɚɮɿɤɭ ɨɬɪɢɦɚɬɢ ɩɿɞɫɭɦɤɨɜɢɣ ɦɨɞɭɥɶɧɢɣ 
ɤɨɧɬɪɨɥɶ. 
 
13. Ɇɟɬɨɞɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ 
  
Ɇɟɬɨɞɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɜɤɥɸɱɚє: 
- ɤɨɧɫɩɟɤɬ ɥɟɤɰɿɣ; 
- ɤɨɦɩɥɟɤɬ ɮɨɥɿɣ, ɩɪɟɡɟɧɬɚɰɿɹ; 
- ɦɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ: 
02-01-434, http://ep3.nuwm.edu.ua/9607/1/02-01-434%20%281%29.pdf; 
- ɦɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ; 
- ɤɨɦɩɥɟɤɬ ɬɟɫɬɨɜɢɯ ɡɚɜɞɚɧɶ. 
- ɤɨɦɩɥɟɤɬ ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɜɞɚɧɶ. 
 
14. Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɥɿɬɟɪɚɬɭɪɚ 
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